SYNOPSIS Muscle blood flow (MBF) was measured using the local 133Xenon injection method in patients with Duchenne type muscular dystrophy (six), limb-girdle dystrophy (four), polymyositis (seven), and in normal controls (11 
The muscular dystrophies have been attributed classically to a primary degenerative process involving the muscle cell. However, during recent years several investigators have suggested that a circulatory abnormality might play an important role in the pathogenesis of the Duchenne-type dystrophy. The morphological basis for this hypothesis is as follows. Aortic ligation in the rat followed by treatment with vasoactive amines produces focal muscle fibre necrosis resembling the early stages of Duchenne dystrophy (Mendell et al., 1971; Mendell et al., 1972) . Vascular embolization in the rabbit with 20-80 vm dextran particles has a similar effect (Hathaway et al., 1970) . If the vascular hypothesis were correct, then the blood flow in clinically affected muscles of patients with Duchenne dystrophy might be reduced in at least some physiological condition. To test this assumption, we measured the muscle blood flow (MBF) in various neuromuscular diseases and in normal subjects using the inert gas 133Xenon. In addition, muscle capillary permeability was determined in some patients and controls.
METHODS
Seventeen patients and 11 normal subjects were studied. In each case informed consent was obtained from the patient, or, if a minor, from the parents. Six patients had Duchenne type muscular dystrophy, four had limb-girdle muscular dystrophy, and seven had polymyositis. The diagnosis in each case was based on the history, neurological examination, electromyography, and muscle biopsy. The serum creatine phosphokinase (CPK) level in patients with Duchenne dystrophy ranged from 2,530 to 6,976 units; in patients with limb-girdle dystrophy, from 244 to 1,536 units; in patients with polymyositis from 38 to 700 units (normal values: < 55 units for females; <75 units for males). In three of the six patients with Duchenne dystrophy there was evidence of X-linked recessive inheritance (indicated by * in Fig. 2 ). Asymptomatic mothers of these patients had significantly elevated serum CPK levels and the 5 and 7 year old boys were half-brothers with the same mother but different fathers. Of the seven (Lindbjerg, 1965) . In all three types of measurement MBF was calculated from the clearance curves according to the formula: MBF = 0 70 x 2-3 x D ml/100 g/min where 0 70 is the muscle to blood partition coefficient for 133Xe; 2-3 the conversion factor from base 10 to natural logarithm; and D the slope of the logarithmically recorded clearance curve expressed in per cent of decade per minute.
DETERMINATION OF CAPILLARY DIFFUSION CAPACITY
Capillary diffusion capacity was studied in three (1968) and Trap-Jensen et al. (1970) .
RESULTS
In patients with Duchenne dystrophy the mean MBF did not differ significantly from the normal control mean during rest or after ischaemic exercise. Histamine injection resulted in a significantly greater mean MBF in Duchenne dystrophy than in the controls (Figs 1 and 2 , Table  1 ).
The mean capillary diffusion capacity determined in three patients with Duchenne dystrophy was greater than the corresponding value in the six normal controls but the two means were not significantly different (P < 0 1) ( Table 2) .
In patients with limb-girdle dystrophy the MBF was within normal limits during rest, after ischaemic exercise, and after histamine injection (Figs 1 and 2 (Tonnesen and Sejersen, 1970) .
The calculated blood flow in a given tissue depends on the product of the tissue to blood partition coefficient (A) and the slope of the 133Xe clearance curve. For muscles A is relatively low (0-7), while for fatty tissue it is considerably higher. Partial fatty replacement of diseased muscle would increase A over 0 7 and therefore calculations using 0 7 as A would yield false low results (Lindbjerg et al., 1966) . Thus, if fatty replacement of dystrophic muscle had occurred, the calculated MBF values would be lower than the true value. Therefore our measurements of a normal or increased MBF in Duchenne dystrophy might even underestimate the true flow. However, the importance ofthis error is probably minor because only slightly or moderately affected muscles were studied and excessive fat replacement was not observed in the biopsy specimens.
Our findings may be contrasted with results obtained by other workers in Duchenne dystrophy. Emery and Schelling (1965) , using venous occlusion plethysmography, obtained normal MBF values in the resting state. Demos et al. (1968) , also using plethysmography, found a slightly higher than normal MBF at rest, a still higher MBF at low work loads, and relatively decreased values at high work loads. However, the plethysmographic method measures the total blood flow from the limb, including that from skin and subcutaneous tissues. Therefore, the total work performed by the entire limb of a non-weak person, and hence the total limb blood flow, will be inevitably higher than when a limb with reduced muscle bulk is exercised. This does not necessarily indicate that the blood flow per gram remaining muscle tissue is reduced. In our dystrophic patients in whom maximal hyperaemia was induced either by the maximum tolerated ischaemic exercise or by histamine, the maximum blood flow per gram muscle was not reduced below the normal level.
The present study demonstrates normal MBF at rest and after ischaemic exercise in Duchenne and limb-girdle muscular dystrophy and a significantly higher MBF after histamine injection in Duchenne dystrophy. The findings indicate that in the region permeated by the injected isotope an appreciable fraction of muscle could not have been ischaemic under the conditions of the study. However, the possibilities remain that (1) focal ischaemic lesions existed in muscle outside the injected regions; or that (2) (Shafiq et al., 1967; Gonzalez-Angulo et al., 1968) as well as in scleroderma and systemic lupus erythematosus (Norton et al., 1968) .
